Personal financial incentives are increasingly being used to motivate patients and general populations to change their behaviour, most often as part of schemes aimed at reducing rates of obesity, smoking, and other addictive behaviours (table) . Opinion on their use varies, with incentives being described both as "key to reducing smoking, alcohol and obesity rates" and as "a form of bribery" and "rewarding people for unhealthy behaviour." We review evidence on the effectiveness of financial incentives in achieving health related behaviour change and examine the basis for moral and other concerns about their use.
Do personal financial incentives work?
Financial incentives and disincentives inform the fiscal policies of all governments. Disincentives, in the form of tobacco and alcohol taxes, are known to affect behaviour, 10 but the effect of positive financial incentives is less clear. In theory, they work on learning theory principles by providing an immediate reward for behaviours that usually provide health gains in the longer term. 11 They also capitalise on "present bias," a tendency for many of us to pursue smaller immediate rewards instead of rewards that are distant but more highly valued.
12
Financial incentives form part of programmes in low and middle income countries aimed at breaking intergenerational cycles of poverty.
13 Payments, known as conditional cash transfers, are made for using prevention services and achieving educational targets. Although these programmes improve health outcomes, uncertainties remain about the processes by which the payments work, their effect sizes, and cost effectiveness.
14
In high income countries financial incentives have most often been used as part of programmes targeting behaviours that have been characterised as "the giants of excess."
15
These include the excessive consumption of tobacco, food, and alcohol, use of illegal drugs; and sedentary pursuits such as watching television and driving cars.
Evidence for the short term effectiveness of financial incentives is strongest in drug misuse programmes. Meta-analyses of interventions involving the provision of vouchers contingent on abstinence and related behaviours, show improved outcomes with an overall medium effect size.
16 17 These effects are larger the greater the voucher's monetary value, and the closer in time it is given to the measurement of the targeted behaviour. 16 The effect of incentives in achieving sustained drug abstinence remains uncertain. The sustainability of incentivised behaviour change has, however, been examined in the contexts of smoking and weight reduction.
None of the 17 trials included in a recent Cochrane review of the effect of incentives on smoking cessation showed higher quit rates at six months when incentives were used. 18 The authors noted, however, that the trials were often underpowered and of variable quality. In addition, most incentives were small. However, a recent trial, the largest to date, offered up to $750 (£510; €560) to employees of a large organisation. The incentives were incremental and tied to the completion of a smoking cessation programme, as well as to abstinence at 6 and 12 months, with the largest sum deliverable for 12 months' abstinence ($400). This is the first trial to show that personal financial incentives can lead to significantly higher sustained quitting at one year.
19
While promising, it requires replication.
A meta-analysis of nine weight loss trials with follow-up of a year or more showed no improvement from the use of incentives on weight loss or maintenance at 12 or 18 months. 20 The authors did, however, note a weak trend in favour of incentives being more effective when they comprised more than 1.2% of individuals' incomes.
Financial incentives have been more effective in increasing performance of relatively discrete, infrequent behaviours such as attending clinic appointments or having vaccinations, particularly in low income groups.
10 Such incentives have also been shown to improve adherence to treatment for tuberculosis in low income populations. 21 22 They may also be effective in increasing adherence to antipsychotic medication.
4
Unintended consequences Three unintended consequences of offering financial incentives to change behaviour have been described, for which there are varying degrees of evidence. These relate to intrinsic motivation, informed choices, and the nature of the doctor-patient relationship.
Using financial incentives to achieve healthy behaviour
Paying people to change their behaviour can work, at least in the short term. However, as Theresa Marteau, Richard Ashcroft, and Adam Oliver explain, there are many unanswered questions about this approach Examples of current incentive schemes aimed at changing health related behaviours Points earned by eating healthy school meals which are exchanged for farm animals, medical supplies, and classroom equipment for Save the Children projects abroad
How financial incentives affect motivation has been extensively studied in the classroom and workplace. 23 24 A meta-analysis of 128 experiments conducted under laboratory-like conditions found that intrinsic motivation, as assessed by persistence in a task when rewards are stopped, was undermined by the use of rewards. 23 The extent to which these effects are evident when incentives are used to achieve health related behaviour change is unknown.
The decision whether to engage in an incentivised behaviour is particularly important when the target behaviour has the potential to cause harm, as is the case with taking some medicines. Not only do individuals have preferences that differ across time, they often have competing preferences at any one time. So, for example, faced with taking antipsychotic drugs, an individual may weigh the prospect of the side effects of excessive weight gain and the risk of diabetes against a reduced chance of a further psychotic episode. Incentives may resolve this ambivalence, resulting in the person taking the medicine. However, if the threat of side effects is downplayed in the face of short term financial reward, the individual may be less prepared for their occurrence and subsequently blame the prescribing physician. It remains an empirical question how incentives might be offered to facilitate and not erode informed choices.
Finally, offering patients incentives alters what is generally considered an exchange based on trust between patient and doctor to one in which the exchange becomes financial. 25 Whether and in what ways the use of financial incentives alters the nature of doctor-patient relationships merits empirical investigation.
Is it wrong to use incentives?
Even when incentives change behaviour, their use in health contexts has attracted criticism. Some of the most vociferous criticism by professionals has focused on the offer of payment to patients for adherence to antipsychotic drugs, 26 with healthcare professionals viewing such schemes as undermining patients' autonomy and personal responsibility, as well as damaging the trust inherent in the doctorpatient relationship. Similar views are evident in public attitudes towards the use of incentives in other healthcare contexts.
27 Their use has often been construed as a form of bribery and coercion (box).
A psychological perspective provides an alternative conceptualisation. We do not always act in ways that, with hindsight, we most prefer.
28 So, for example, most people would prefer to eat more healthily and to be more physically active than they actually are. Similarly, most smokers would prefer not to be smokers. This gap between our "first order desires" (those we act on) and our "second order desires" (those we would have preferred to have acted on) reflects two strong forces: the power of immediate rewards and the automatic cueing of much of our behaviour by environments.
29 30 Offering a reward can help people to align their actions more closely with their true preferences. From such a perspective, incentives operate to enhance rather than to restrict autonomy.
The use of incentives raises two further concerns, relating to justice. Firstly, do incentives reward adverse behaviours (and indeed encourage them, so that individuals become entitled to the incentives) in ways that are unjust? Secondly, does the effect of incentives differ among socioeconomic groups? Is distribution of effect fair? And do they have a positive or negative effect on health equity? The extent to which these moral concerns are valid is unknown, and we need studies of incentive schemes that measure complex constructs such as coercion, autonomy, and preferences.
Unanswered questions
While there is some evidence that incentives can change behaviour, the conditions under which change is achieved and sustained, and for whom, require elucidation, as do the conditions under which unintended consequences occur. Systematic programmes of research, based on established principles of behaviour change, are needed that go beyond the question, "Do incentives work?" to examine a range of potential modifiers of responses to financial and other incentives including the type and magnitude of the incentive, the target behaviour, and population. The processes by which behaviour is initiated and maintained also require study within the context of a broader initiative aimed at developing the science of behaviour change.
31 Elucidation of these processes will also inform the debate about the morality of using financial incentives to change behaviour.
For those developing incentive schemes, the literature provides some guidance on effective components. Schemes targeting habitual behaviours such as smoking or physical inactivity may be more effective if they provide valued incentives for initial as well as sustained behaviour change, delivered intermittently and as part of effective behaviour change programmes. For schemes aimed at initiating relatively simple behaviours in low income populations such as clinic attendance and participation in vaccination programmes, small incentives delivered immediately seem most effective.
Where next
Offering personal financial incentives is one of several means by which behaviour may be changed, ranging from the provision of information to legislation restricting or banning a behaviour. Using payments can be more powerful than providing information and less restrictive than legislation. Programmes using financial incentives can be seen as part of a broad approach termed libertarian paternalism-libertarian in that people are free to act as they choose, but paternalistic in that those who design the intervention are encouraging behaviours that make the actors better off, as defined by the actors themselves.
32
Even when effective, the use of financial incentives will depend on its acceptability to general populations, healthcare professionals, and policy makers alike. We need to clarify the frameworks within which to discuss and judge the acceptability of incentive schemes. Ultimately, if personal financial incentives prove to be effective and acceptable in only a few contexts, they may still offer an important means by which to improve population health. 
